Introduction
Most studies have focused on the effects of fixed prosthetic, especially concerning the location of the crown margin in relation to the gingival structures and periodontium. The margin of the crown can be placed supra-gingival or sub-gingival regarding the plan of treatment. This setting may touch the ability of the patient to achieve proper oral hygiene. According Schatzle et al 10 , after a 26-year long-term study, supported the concept that sub-gingival restorations may be harmful for periodontal health. Although supra-gingival margins do not differ significantly from sub-gingival margins, crowns with subgingival margins resulted with recession and bleeding in greater degree compared to the natural teeth of the control group 9 .
Gingival inflammatory reaction can be evaluated by the assessment of the volume of gingival fluid. Gingival fluid is the fluid that flows through the sulcular epithelium. Its quantity reflects the degree of inflammation in the interior of gingival sulcus. To enumerate its functions: it contains plasma proteins that may increase the adhesion of epithelium to tooth; there are antimicrobial abilities (Ig); it may urge the creation of plaque, due to the presence of calcium ions to gingival margin.
Gingival fluid acts as a defensive barrier in gingival sulcus and protects oral tissues (including junctional epithelium) against the bacterial invasion and trauma from infection 5 . Gingival fluid contains bacteria, epithelial cells, monocytes and other leukocytes, macrophages and protein derived from bacteria or from the host organism itself. Cytokines, interleukin, that are detected in gingival fluid, serve as possible markers for diagnosis of periodontal diseases 1, 7 . If there are higher quantities of neutrophils and leucocytes in the sulcus, then it appears the presence of the well. Clinically, quantity of the well we observe by pressing against the wall of the sulcus against the clinical crown. However, clinical presence of the well is not the perfect indicator for inflammation activity.
The purpose of this study was to evaluate the impact that a foreign body in gingival sulcus has, expressed in scale of inflammation it caused to gingiva. It is known for 60 seconds. No attempt was made to track and control for cyclical hormonal circadian changes on the volume of fluid. Gingival fluid volume was measured by weighing the tubes of micro-centrifuge with located dry strips and then with wet strips. Absorbent strips from different areas, placed in plastic tubes centre of the micro-centrifuge, were centrifuged twice at 3000 rotations per minute, after being added to 50μl saline. Micro-centrifuge tubes were prepared by placing the plastic cap on top of which one further fixed tube length at most up to the length of half of the tube. The perforation in the centre of window shutters were made with the aim to secure the entry of absorbent papers 4 .
We collected 20 samples of gingival fluid, 50% from teeth with the prosthetic fixed crowns and 50% from the teeth at the other side of the same jaw. Gingival fluid samples were collected only on the vestibular surface of the teeth. From 10 prosthetic crowns, 9 of them had margins positioned sub-gingival, and 1 was positioned supra-gingival.
Results
The data collected are shown in table 1. For each patient, time of putting the prosthesis in the mouth was recorded, as well as the position of the prosthetic crown margin, Mühlerman index and the amount of gingival fluid at the abutment and natural teeth.
that the first sign of gingival inflammation, in the early stages, is increasing of the gingival fluid amount. In this study we attempted to evaluate value of the fluid amount in the sulcus of the tooth with fixed prosthetic crowns, regardless the position of the prosthetic crown margin, and compare it with the respective natural teeth of the other side of the same jaw.
Materials and Methods
Patients taking antibiotics for any kind of treatment or prophylaxis, or any kind of non-steroidal antiinflammatory drugs or contraceptives were not included into the study. We also excluded patients with systemic inflammatory diseases, diabetes, as well as pregnant women.
The best and simple mode to measure the quantity of fluid is placement of absorbent paper inside in sulcus. We selected to place the absorbent paper, 2x2.5mm in size, only in the orificium of sulcus and to measure, within a certain period of time, the quantity of fluid that has been absorbed. Wet part we measured in mm.
We acted in this way: the analysed areas were isolated with cotton rolls and dried with air. The presence of any type of supra-gingival plaque was carefully removed with cotton rolls prior to the measurement. Absorbent blue letters placed under cervical gingiva, with light stripes on the tail of the absorbent paper, until we felt minimal resistance while keeping it thus positioned The data collected only for the fixed prosthetic crowns are summarized in table 2. The p value by unpaired t test was 0.0044. This difference was statistically highly significant. The confidence interval: the average value of the first group minus the second group was 0.468000. 95% of the confidence interval the normal values 0.43μl-1.56μl, with rare exceptions. Another fact of importance was data concerning the difference in the amount of gingival fluid around abutment teeth and natural teeth. This difference was, roughly speaking over 0.47μl. Where the local excitation was present due to margin of the prosthetic crown, local reaction was protective -gingival fluid leak washes the sulci, removing bacteria. This was a proof that gingival fluid served as a protective mechanism for gingival sulcus, having well known effects, both positive and negative in this process.
For all prosthetic crowns with margin located in the sub-gingival region, microbial colonization demonstrate increased value at the prosthetic abutment, that interval varying 1 week, 1 month or 2 months after the settlement by the crown. This may affect periodontal health around the prosthetic abutment 8 . Another fact of the data coming from our study is a link between time of putting prosthetic crown in the oral cavity and the amount of gingival fluid. This fact is, generally, supported by other studies 9 , showing a connection that exists between the duration of action of local irritant and intensity of inflammation. Therefore, the longer the influence of a local factor, inflammation is more expressed .
Conclusions
Prosthetic crowns affect the amount of fluid produced in the gingival sulcus, inducing perceptible increase. The amount of gingival fluid varies according to grade of inflammation, and this depends on the plaque index and the presence of specific bacteria in the oral cavity. The amount of gingival fluid is directly proportioned to the time of settlement of prosthetic crowns. From the analysis of the data of identifying the possible influence of time of the placement of the denture in the mouth on values of gingival fluid in the sulcus, resulting p value was 0.0005, which was statistically significant.
Discussion
With the aim of increasing the efficiency of fixed prosthetic treatment, we analysed the effect of the prosthetic crown margin on periodontal tissues. We noticed some changes in the gingival fluid characteristics: its quantity, acidity and concentrations of interleukin 1, as the basic indicators of microcirculation in periodontal tissue in contact to artificial crowns. These data can serve to prevent chronic periodontitis 6 .
Gingival sulcus is the ideal space for addition and multiplication of bacteria. Humidity, temperature, pH, the presence of oxygen and carbon dioxide, all this may well become exploited by bacteria. Although gingival fluid may present "food" for bacteria, it also eliminates acids produced during fermentation and serves to wash the cells and remove microorganisms.
In this preliminary study we assessed only the quantity of gingival fluid as the primary signs of gingival inflammation, if this exists. P value extracted from the data indicated the presence of gingival inflammation, which was present in sulci of prosthetic abutments in the same oral cavity, with same plaque index. It was also established by the Mühlerman index, which was 3 at prosthetic abutments in 1 at natural teeth.
It happened that almost all crowns in the study were sub-gingival. Another element of interest was the fact that fluctuations in the amounts of gingival fluid, as to the abutment teeth and to natural teeth, were within
